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(54) ELECTRONIC FREQUENCY SELECTION RECEIVER 

(57)Abstract: 

PURPOSE: To perform the switching of the tuning 
- capacitor-of an antenna and that of a frequency selection 
means simultaneously by switching one frequency 
selection switch. 

CONSTITUTION: A tuning frequency can be adjusted by 
changing a capacitance value by switching the number 
of parallel connection of the tuning capacitor by turning 
on/off the frequency selection switch 12c. and also, the 
frequency of an oscillator circuit 5 is selected setting 
potential on one terminal of the antenna 1 at the same 
potential as that when the frequency selection switch 12c 
is turned on. and setting the control terminal (c) of an 
electronic frequency selection means 6 at the potential 
when the frequency selection switch 12c is turned on. 
Thereby, since the tuning capacitor can be freely selected without using a variable capacity 
diode, the optimum design including the antenna 1 can be performed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an electronic formula frequency-selective receiver. 
[0002] 

[Description of the Prior Art] TERODAIN-ization is going to the supermarket of a receiving circuit in 
recent years with remarkable development of semiconductor technology and a microcomputer circuit 
technique and a rise of the frequency band used. Of course, the mobile transmitter represented by the 
land mobile radiotelephone is the electronic formula frequency-selective_receiver of the-superheterodyne 
method of DEJIITARU tuning of almost all receivers except for the thing of low-priced editions, such as 
TV, a car radio, and portable radio. PLL of the product made from SONY as an example of said 
electronic formula frequency-selective receiver SYNTHESIZED RECEIVERICF-SWl is raised, and 
with a channel selection switch, this ICF-SWl can carry out the numerical input of the frequency data, 
and can be used very conveniently. 

[0003] The conventional electronic formula frequency-selective receiver is explained here using 
drawing 2 . Drawing 2 is the block diagram of the conventional electronic formula frequency 
complement receiver, and 1 connects an end to VDD which is power-source plus potential with an 
anterina, catches an electric-wave signal, and generates an input signal Ss. 2 is a tuning circuit, and the 
voltage level between anode cathodes constitutes capacity value from controllable variable-capacitance- 
diode 2a and tuning capacitance 2b, and where series connection of said variable-capacitance-diode 2a 
and tuning capacitance 2b is carried out, parallel connection is carried out to said antenna 1 . And it is 
aligning with the tuning frequency fl which is received frequency with the inductance value of said 
antenna 1, and the capacity value of a tuning circuit 2. It is the demodulator circuit which 3 considers 
said input signal Ss as an input, it mixes with the station dispatch number LO which is another input, 
and frequency conversion is carried out, it is the frequency changing circuit which outputs the 
intermediate frequency signal IF which is a signal of an intermediate frequency f3, and 4 inputs and 
detects the intermediate frequency signal IF from said frequency changing circuit 3, and outputs the 
recovery signal DM. 5 is a local oscillation circuit and consists of coil 5a and 5d of the oscillation 
sections which oscillate capacity value according to the tank constant of the tank circuit which consists 
of voltage levels between anode cathodes by controllable variable-capacitance-diode 5b, capacitor 5c, 
and said coil 5a, variable-capacitance-diode 5b and capacitor 5c. Said coil 5a connects an end to 5d of 
oscillation sections while connecting an end to VDD, and where series connection is carried out, parallel 
connection of said variable-capacitance-diode 5b and said capacitor 5c is carried out to said coil 5a. 5d 
of oscillation sections outputs the station dispatch number LO oscillated according to the tank constant 
of said tank circuit. The superheterodyne method receiving circuit 10 consists of said frequency 
changing ci rcuit 3 , said demodulator circuit 4, and said local oscillation circuit 5. 6 is an electronic 
V formula fr^equency-selective means, and reference voltage VDD inputs VSS as a frequency-selective 
signal SI, and it stabihzes said control signal VC according to said frequency data by inputting said 
station dispatch number LO while it chooses frequency data with the logical level and outputs the 
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control signal VC corresponding to the frequency data. 7 is a frequency-selective means, connects an 
end to VDD and consists of frequency-selective switch 7a which connected the end to the control 
terminal C of said electronic formula frequency-selective means 6, and pull down resistor 7b which 
connected the end to VSS which is power-source minus potential, and connected th e end to freq uencv- 
selective switch 7a, 8 changes the recovery signal DM into an audible signal by the'^oudspe^ep 
[0004] Next, actuation of the conventional electronic formula frequency-selective receiver is explained 
using drawing 2 . For example, if frequency complement switch 7a of the frequency complement means 
7 turns on, the frequency complement signal SI will serve as VDD level through frequency complement 
switch 7a. At this time, from the logical level of said frequency complement signal SI, the electronic 
formula frequency complement means 6 chooses the frequency data Dl, and generates a control signal 
VC according to these frequency data Dl. Said control signal VC is suppUed to the anode of variable- 
capacitance-diode 5b of the local oscillation circuit 5, and said variable-capacitance-diode 5b determines 
capacity value according to the potential difference of VDD supphed to a cathode, and the control signal 
VC supplied to an anode. And from the tank constant of said variable-capacitance-diode 5b, capacitor 
5c, and coil 5a, the oscillation frequency of the local oscillation circuit 5 is decided, and it is outputted 
as a station dispatch number LO. Said electronic formula frequency- selective means 6 compares the 
frequency and said frequency data Dl of the station dispatch number LO by inputting said station 
dispatch number LO here. By lowering the potential of said control signal VC, if the frequency f2 of the 
station dispatch number LO is lower than the frequency of the frequency data Dl It controls in the 
direction which enlarges the cathode of said variable-capacitance-diode 5b, and the potential difference 
_ of an anode, and it controls so that-capacity value is made small and theosci^^^^^^ of the " 

local oscillation circuit 5 becomes high. Moreover, if the frequency f2 of the station dispatch number LO 
is higher than the frequency of the frequency data Dl, by raising the potential of said control signal VC, 
it will control in the direction which makes small the cathode of said variable-capacitance-diode 5b, and 
the potential difference of an anode, and it will control so that capacity value is enlarged and the 
oscillation frequency of the local oscillation circuit 5 becomes low. Thus, by being controlled to be 
stabilized in accordance with the frequency data Dl of the electronic formula frequency complement 
means 6, the frequency f2 from a station of the station dispatch number LO of the local oscillation 
circuit 5 can supply the very accurate local oscillation circuit 5. Moreover, said control signal VC is 
suppUed also to the anode of said variable-capacitance-diode 2a of said tuning cirouit 2, variable- 
capacitance-diode 2a determines capacity value according to the potential difference of the cathode in 
the potential level of VDD, and the anode in the potential level of a control signal VC, and tuning 
frequency fl is decided by the capacity value of said tuning capacitance 2b adjusted beforehand, and the 
inductance of said antenna 1. The frequency f2 from a station and said tuning frequency fl of said 
station dispatch number LO always have an intermediate frequency f3 and the relation of a degree type 
here. f3=f2-fl. Therefore, it depends for tuning frequency fl on said frequency data Dl. 
[0005] The electric-wave signal of the tuning frequency fl efficiently received by said antenna 1 and 
tuning circuit 2 is inputted into said fregufincy.£h ^ing circuit 3 a s an input signal Ss. By the frequency 
changing circuit 3, on the frequency f2 of said statioiTHispatch number LO, frequency conversion of said 
input signal Ss is carried out, and it is outputted as said intermediate frequency signal IF of an 
intermediate frequency f3, and it is detected in said demodulator circuit 4 designed only for [ of an 
intermediate frequency f3 ] detection, and is outputted as a recovery signal DM. This is the description 
of the superheterodyne method receiving circuit 10 which was excellent in the recovery engine 
performance. Said recovery signal DM is pronounced as an audible sign al bv said loudspe^erj. 
[0006] In the conventional electronic formula frequency complement receiver, the superheterodyne 
method receiving circuit 10 which was excellent in the recovery engine performance is realized as 
mentioned above by being able to perform received frequency alignment automatically and having the 
local oscillation circuit 5 by which precision was stabilized very much well by switch of easy frequency 
complement switch 7a of actuation. 
[0007] 

[Problem(s) to be Solved by the Invention] The conventional electronic formula frequency-selective 
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receiver constitutes the tuning circuit 2 from variable-capacitance-diode 2a as mentioned above. ^ 
However, since said variable-capacitance-diode 2a is semi-conductor capacity, Q at the time of 1 
resonance becomes low, and the effectiveness of an antenna 1 has the problem of falling. Moreover, 1 
since, as for said variable-capacitance-diode 2a, the variable-capacity range was also decided the top \ 
where capacity value is small, the decision of the inductance of said antenna 1 has the problem that it is 
restricted greatly, by the received frequency range. . 

[0008] For example, in the electronic formula frequency-selective receiver which can receive the 
standard wave of a long wave in Japan and Britain, JG2AS of Japan is [ transmit frequencies ] 40kHz, 
and MSF of Britain is [ transmit frequencies ] 60kHz. Therefore, as an electric wave, a frequency is low 
and the inductance value of said antenna 1 and the capacity value of a tuning circuit 2 become large. 
Since the transmit-frequencies ratio of Japan and Britain is 1.5 times at this time, if the large variable- 
capacity range of said variable-capacitance-diode 2a caimot be taken, the value of the inductance of said 
antenna 1 will become large. For this reason, naturally, said antenna 1 becomes large ^i^^ig limit will 

be given to the miniaturization of a rece iver. ""^ ~ — 

[0009] This invention aims at solving the technical problem that the miniaturization of an antenna 1 is 
difficult and the high timing circuit 2 of Q is not obtained in the conventional electronic formula 
frequency-selective receiver. 
[0010] 

[Means for Solving the Problem] This invention for solving the above-mentioned problem An antenna 
and the alignment means of this antenna, A local oscillation circuit, a frequency changing circuit, and 
_the superheterodyne method receiving circuit that has a demodulator circuit, In the electronic formula " 
frequency complement receiver equipped with the electronic formula frequency complement means and 
frequency complement switch of a local oscillation circuit of this superheterodyne method receiving 
circuit By connecting said frequency complement switch between a reference potential and timing 
capacitance By constituting so that selection connection of said tuning capacitance may be made at said 
alignment means, and connecting the node of said frequency complement switch and tuning capacitance 
to the control terminal of said electronic formula frequency complement means With a frequency 
complement switch, it is characterized by controlling an electronic formula frequency complement 
means. 
[0011] 

[Example] A drawing explains the example of this invention below. Drawing 1 gives the same number 
to the same element as the conventional example which is the block diagram of the electric-wave 
correction clock in which one example of the electronic formula frequency complement receiver of this 
invention is shown, and is shown in drawin g 2 , and omits explanation. 12 consists of tuning capacitance 
12a of immobilization, tuning capacitance 12b for selection connection, and frequency complement 
switch 12c in the tuning circuit. Parallel connection of said tuning capacitance 12a is carried out to an 
antenna 1, and where series connection is carried out, parallel connection of tuning capacitance 12b and 
the frequency complement switch 12c is carried out to said antenna 1. And the node of said tuning 
capacitance 12b and frequency complement switch 12c is connected to the reference potential VSS 
through pull down resistor 13a while connecting with the control terminal C of said electronic formula 
frequency complement means 6. 

[0012] While connecting frequency complement switch 12c with VDD which is a reference potential 
among said tuning capacitance 12b like the above-mentioned configuration, frequency complement 
switch 12c and pull down resistor 13a constitute the frequency complement means 13 by connecting the 
node to the control terminal C of said electronic formula frequency complement means 6. That is, since 
the frequency complement signal SI will be switched to VDD level through said frequency complement 
switch 12c if the frequency complement signal SI serves as VSS level through pull down resistor 13a 
and frequency complement switch 12c will be in ON condition when frequency complement switch 12c 
is in the condition of OFF, corresponding to the level of these two reference potentials chosen, selection 
of the electronic formula frequency complement means 6 can be performed. That is, if MSF of Britain 
can receive and frequency selective ringing SI switches to VDD when frequency selective ringing SI is 
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VSS, it can choose so that JG2AS of Japan can be received. Moreover, when said pull down resistor 13a 
enlarges a value, it must be made for reduction of the input signal Ss which said frequency complement 
switch 12c leaks through said tuning capacitance 12b at the time of OFF to have to become the 
minimum. 

[0013] 14 is the decoder circuit which inputs the detection signal DM of the output of said demodulator 
circuit 4, and decodes a time code, and outputs the time code signal TM. 15 is a time stamp means to 
display the time code signal TM of the output of said decoder circuit 14 as time-of-day data. 
[0014] Next, actuation of the electric-wave correction clock of an example is explained. Reception 
actuation of JG2AS of Japan is explained first. If frequency complement switch 12c of the frequency 
complement means 13 is tumed on, the frequency complement signal SI will serve as VDD level. At \ 
this time, the electronic formula frequency complement means 6 chooses the Japanese frequency data \ 
D140 from the logical level of said frequency complement signal SI. And a control signal VC is 1 
generated according to said frequency data D140, said control signal VC is supplied to the anode of ' 
variable-capacitance-diode 5b of the local oscillation circuit 5, from the tank constant of capacitor 5c 
and coil 5a, the potential difference of the cathode which is VDD, and an anode determines capacity 
value, and said variable-capacitance-diode 5b is outputted [ the oscillation frequency of the local 
oscillation circuit 5 is decided, and ] as an office dispatch number LO which is the frequency of 140kHz. 
Said electronic formula frequency-selective means 6 inputs said station dispatch number LO here, and 
the frequency of said station dispatch number LO is compared with said frequency data D140. If the 
frequency from a station of the station dispatch number LO is lower than the frequency of the frequency 
data D140^ the potential of said control signal VC will be lowered; and the cathode of said variable"- 
capacitance-diode 5b and the potential difference of an anode become large, and they are controlled so 
that capacity value is made small and the oscillation frequency of the local oscillation circuit 5 becomes 
high. Moreover, if the frequency from a station of the station dispatch number LO is higher than the 
frequency of the frequency data D 140, the potential of said control signal VC will be raised, and the 
cathode of said variable-capacitance-diode 5b and the potential difference of an anode become small, 
and they are controlled so that capacity value is enlarged and the oscillation frequency of the local 
oscillation circuit 5 becomes low. Thus, the frequency from a station of the station dispatch number LO 
of the local oscillation circuit 5 is controlled to be stabilized in accordance with the frequency data D140 
of the electronic formula frequency complement means 6, and serves as a 140kHz signal with a very 
sufficient frequency precision. Since frequency complement switch 12c of said frequency complement 1 
means 13 is ON at this time, parallel connection of said tuning capacitance 12a and said tuning I 
capacitance 12b is carried out, and the tuning frequency of 40kHz is decided by tuning capacitance 12a, 
the sum total capacity value of tuning capacitance 12b, and the inductance of said antenna 1. 
[0015] An electric-wave signal with a tuning frequency of 40kHz efficiently received by said antenna 1 
and alignment means 12 is inputted into said frequency changing circuit 3 as an input signal Ss. By the 
frequency changing circuit 3, on the frequency from a station of 140kHz of said station dispatch number 
LO, frequency conversion of said input signal Ss is carried out, and it is outputted as said intermediate 
frequency signal IF with an intermediate frequency of lOOkHz, and it is detected in said demodulator 
circuit 4 designed only for detection with an intermediate frequency of lOOkHz, and is outputted as a 
recovery signal DM. This recovery signal DM is decoded by the time code signal TM by said decoder 
circuit 14, and expresses this time code signal TM as the time stamp means 15 as time-of-day data. 
[0016] Next, reception actuation of MSF of Britain is explained. If frequency complement switch 12c of 
said frequency complement means 13 is tumed off, the frequency complement signal SI will serve as 
VSS level through pull down resistor 13a. At this time, the electronic formula frequency complement 
means 6 chooses the British frequency data D160 from the logical level of said frequency complement ^ 
signal SI. And a control signal VC is generated according to said frequency data D 160, said control 
signal VC is suppHed to the anode of variable-capacitance-diode 5b of the local oscillation circuit 5, 
from the tank constant of capacitor 5c and coil 5a, the potential difference of the cathode which is VDD, 
and an anode determines capacity value, and said variable-capacitance-diode 5b is outputted [ the 
oscillation frequency of the local oscillation circuit 5 is decided, and ] as an office dispatch number LO 
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which is the frequency of 160kHz. Said electronic formula frequency-selective means 6 inputs said 
station dispatch number LO here, and the frequency of said station dispatch number LO is compared 
with said frequency data D160. If the frequency from a station of the station dispatch number LO is 
lower than the frequency of the frequency data D160, the potential of said control signal VC will be 
lowered, and the cathode of said variable-capacitance-diode 5b and the potential difference of an anode 
become large, and they are controlled so that capacity value is made small and the oscillation frequency 
of the local oscillation circuit 5 becomes high. Moreover, if the frequency from a station of the station 
dispatch number LO is higher than the frequency of the frequency data D160, the potential of said 
control signal VC will be raised, and the cathode of said variable-capacitance-diode 5b and the potential 
difference of an anode become small, and they are controlled so that capacity value is enlarged and the 
oscillation frequency of the local oscillation circuit 5 becomes low. Thus, the frequency from a station of 
the station dispatch number LO of the local oscillation circuit 5 is controlled to be stabilized in 
accordance with the frequency data D 160 of the electronic formula frequency complement means 6, and 
serves as a 160kHz signal with a very sufficient frequency precision. Since frequency complement 
switch 12c of said frequency complement means 13 is OFF at this time, the VDD side leaves said tuning 
capacitance 12b, and the tuning frequency of 60kHz is decided by the capacity value of tuning 
capacitance 12a, and the inductance of said antenna 1. 

[0017] An electric-wave signal with a tuning frequency of 60kHz received efficiently is inputted into 
said frequgag^i^ch miging cir cuit 3 by the ali gnment mean s 12 as an input signal Ss with said antenna 1. 
By the frequency changmg circuit 3, on the frequency from a station of 160kHz of said sTalion^ispatch 
number LO, frequency conversion of said input signal Ss is carried out, and it is outputted as said 
intermediate frequency signal IF with an intermediate frequency of lOOkHz, and it is detected in said 
demodulator circuit 4 designed only for detection with an intermediate frequency of lOOkHz, and is 
outputted as a recovery signal DM. This recovery signal DM is decoded by the time code signal TM by 
said decoder circuit 14, and expresses this time code signal TM as the time stamp means 15 as time-of- 
day data. 

[0018] Therefore, by the electric-wave correction clock of said example, since the fixed capacity from 
which high resonance of Q is obtained can be used and a variable-capacity value is also determined by 
said tuning capacitance 12b, without catching said tuning capacitance 12a and said tuning capacitance 
12b of said alignment means 12 by semi-conductor capacity, the degree of freedom of a design of the 
value of the inductance of said antenna 1 becomes [ the degree of freedom of a design ] large greatly. 
[0019] Moreover, it is the tuning circuit 22, the antenna 1, and the block diagram of the frequency 
complement means 13 in which, as for drawing 3 , tuning capacitance and the location of a frequency 
complement switch show the example which put in and changed to drawing 1 , and said tuning circuit 
22 consists of tuning capacitance 22a of immobilization, tuning capacitance 22b for selection 
connection, and frequency complement switch 22c. Parallel connection of said tuning capacitance 22a is 
carried out to an antenna 1, and where series connection is carried out, parallel connection of tuning 
capacitance 22b and the frequency complement switch 22c is carried out to said antenna 1. That is, in 
drawing 3 , it connects with a reference potential VDD and gets down from said tuning capacitance 22b, 
and the node of said tuning capacitance 22b and frequency complement switch 22c is connected to the 
reference potential VSS through pull down resistor 13a while connecting with the control terminal C of 
said electronic formula frequency complement means 6. While connecting said tuning capacitance 22b 
with VDD which is a reference potential among said frequency complement switch 22c, frequency 
complement switch 22c and pull down resistor 13a constitute the frequency complement means 13 by 
connecting the node to the control terminal C of said electronic formula frequency complement means 6. 
Namely, when frequency complement switch 22c is in the condition of OFF, the frequency complement 
signal SI serves as VSS level through pull down resistor 13a. Moreover, since the frequency 
complement signal SI will be switched to VDD level through said antenna 1 and frequency complement 
switch 22c if frequency complement switch 22c will be in ON condition Corresponding to the level of 
these two reference potentials chosen, selection of the electronic formula frequency-selective means 6 
can be performed, and the tuning circuit 12 of above-mentioned drawing 1 and the fimction of 
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equivalence are achieved. 
[0020] 

[Effect of the Invention] As mentioned above, the frequency complement signal SI is determined by the 
electronic formula frequency complement receiver of this invention tuming on the frequency 
complement switch of said frequency complement means, and tuming off, and said electronic formula 
frequency complement means can determine the existence of connection of tuning capacitance while 
choosing frequency data. At this time, since the tuning capacitance of the immobilization in said 
alignment means and the tuning capacitance for selection do not receive a limit of capacity value like 
[ at the time of variable-capacitance-diode use ], they can also design the value of the inductance of said 
antenna freely, and since they do not cause degradation of Q at the time of resonance, they can attain an 
efficient alignment means. Moreover, since the value of the inductance of an antenna can also be 
designed freely, the miniaturization of an antenna is also expectable. Moreover, since a switch of 
frequency selective ringing and a switch of said alignment means can be performed with one frequency 
complement frequency complement switch, there is also little number of a switch. 



[Translation done.] 
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^a5^fiiHis& 5 «7)^i%fi-f L o<Dm^mL f 2 im'F 
^mmmm^^ e (r>mm^T- ^ d 1 tc-sc Ls^-r 

50 I. J: o$iJP§itl. ^ t J: 0 , ^tfi^Jg0^v^^a5% 
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W.U^MZhh^ y- H i:$iJfflIfi-^VC<7)«fi[^'<;WC 

vr-t \(D^yy9^ yxT'i5]piagEfic f 1 h . 
z z vmmm^ l ommm f 2 1 Binsisipjg 
m^f ui^izf^mmmLi 3t<te*«oiif^tcj>s. f 
3 = f 2 - f 1 , x^xmm^mn f 1 {ifluieiaisiitr 10 

[ 0 0 0 5 ] MSr t PHramSS 2 tc J: oTS** 

Sst LTmiEiSSi^ii^IIIKS^A^b^^iS. 
^JSIIIS§3T'BulBSfift-tS s timlE^^^LOco^ 

^ra >:^sftiii8s 1 0 (omx'hi. fjiemp 20 

[0006} JjLhcO J: d tfi!*<7)«i^^jgjS^JRgft 

iizx-ox. ^mmm.mmf}<^wm^znt. imzm 
&m<mLfzmmm 5 mt s ^ t i 0 . 
mimmhfzx-;-<^Tv:$<^ yifiii^mm 1 0 

C0007] 

imis^mix 0 ti-imm] a ici^*os 30 

l^5<iJ§j^iMtRSfi«{4l5ll@[I1882 ^^^^fi^^^ ^- 
F 2 a t-^^LT 1.^1. . L*» LbHIE^SI:^^ ^T- H 

Ti- 1 c05!i${iiS*>l. i: v> 0 OTA^fcS . ttiwisi-^ 
Sft^^ Jf- F 2 a (±Sfiffi*^'/h$ V ^ 3 X , i<m^^ 

mm t> * o T V ^ I, co-c'Sfij^«iciS5ffl t ct o T friB 

[00083 mm^mmmmmB^b -^^v xx- 
^mx'^hm=f-^wi)mm{^mkX'\t. s*<ojg2 4o 

AS7!)<afijgj^*i4 0kHzT', ^^'JXCOMSFA^ 
jMfiJS«l[*>'6 0kHz-C*.|.. i-p-cmiSt LTJi^ 

«gic*^ffi< , MET yr-^- 1 (r>^ ^ yxmt mm 

- K 2 aco^m&^m^iz^ < fcix'Srv^tfriETyr 

mi7yTi-Hi±^<^j:'0. ^m<r>A^mziz^^^ 
mm^^llZbiz^j:^. 

[0009] ^miimkcom^^mi^mmmmwrc 50 
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{iT y-r 1 «7)/J««^li L < . Q(0^\ ^HifflHISS 2 
I., 

[00 10] 

[i!KS&fs-^-ri.^:i^«7)^s] iMsmmm-^r^ih 

M.mzmm-t^ Zb^z^y). HulSlilP^ftSr KiiElsiP^ 

mzmiKmmt^xom^L. ij^-^msM^^mx^ 
•y^bmm^mcommj^mBm^^mmLmmmio 
mm^izmmttzb^zx o . mmmmx^ -y^-^z 
ioT, m'f-^^^m^mmmthXo^zuzz 

[00 113 

tmmiEmcorn ■/ ^ iit'J> 002 ^z^i-m^m t 

(ai-W«t{i|5|-§-t^#tijiBBS:«B&t-|.. 1 2li|5l 

mmmmmmm^m 1 2 a t . siR^^ffloiHiii^ 
fnais|p§4i 2a{iryT-ti(cM^JSgs?^i, 

*/^|n|il^ftl 2btm^tl?X'f x^l 2ci:(iE 

^iis^^fL/c^ffitcTBirfEr 1 ^zmmm^iix 

V^l., -S-tTHirfEISIP^fil 2bi:igjgjg:3iMX'f 7^ 
^ C tcif i^^tlS 1 1 1 yjgtji 1 3 a Ir/t- 1 

TSJisa V s s izmm^ tix^^^. 

[0012] ±iEi8«corfc < , mmmiRx^ -/t i 

2 c ^ ffiJtsmfiZT' J) a V D D t MIElHliraSft 1 2 b ^tc 

mti. bbuz, ^mmA^mmm'i'^mm.mm 
memm^'Fc^zmmtizbizx'o . ^mLmtR 

1 2 cbrivy^ym. 1 3 a k*<)g«3{tR 
#Sl 3$-filfigLTv^|,. ■r=S:i^*>miS:JMil?>^^ 7f- 
1 2 c *<0 F F o^fc^lcS) b t \ir)vy^ ymK 1 3 
a S: i§aiic3ilRfi# S 1 (i V S S i: o T 
fcO, i;^^ig«St;?X-f -y-^-l 2c*<ON4tWc^:& 

bmtmmmix^ -,^i2c ^i^Lxwimsmm 
^siti<VDDVK.Mzmmthirih<r>x\ z<r>m^ 
^ixh2-^(r>mmML<r>\^'<^MznmLxm=f-^mML 
mm^m(7im{i}^i6zt£htih i o t,z-rh z t ifx-^ 
h, tts:hhmmMm.^^\ify^s(r>b%\t^^ 
^)x<r>msvtpmx'% . ttzmmkm^^s i 

D D ^c^3] 0 mi^^s t B J G 2 A s *«Sffit'# I. J: ? 
\,zmmh z b m'% h . t ^cKriar;>r yiciJt 1 3 

a{ifflS:;*;#<1-S^ttJ:0. fliriEi^^^tl^X'f -y 
^ 1 2 c *iO F FB^tCfriEHiraSfi 1 2 b S:^ L-C iJ - 
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^ 1 1) Sfifi^ S s com'-f}^&Amz^j:h J: 3 K L ^rtt 

[0013] 1 4imimmm4<r)iii:hcow&m^D 
A3- Kfi-tTM-^tfi^i-ri> . 1 5iimm^m^ 1 4 

[0014] mzmmm(r>mmiEmimi^mmt 
mmm 1 3 ojg^Ms^x^ •/ ^ 1 2 c ^ o n -ri. 10 

aK;l/*^^>. B3(s:i7)jg^r-^D14 0^SJR-r 

I. . -?■ LxmimmfSLT-^ D 1 4 0 (it^oT^jfflift^ 
vc5:J^L, friESii«fi-i-vc(±^a5%iiiH]i?s5conr 

^i^^'f :t- F 5 b {i V D D TS) S y - K i: r y - H 

wmi^mt^Wim^iAo\iHzm%m^Lottx 20 
\^-)]^ixh. ziix'mmrf-^mmmi^WLeiimi 

tmm.T—?D 1 4 0 tJtig§^i, t L^^-^Lo 
<^m^mmLmmiT-9 d 1 4 oco^is^j; 0 

--f :t- H 5 b CO;* V- F t r y- \^<nm&mi±^ < ^ 

mmLr—?T} 1 4 ommwx 0 ts^wf Htriesij 
fflifi-f vc ^mfi5:±{f . Htriewr^^ftr-f ^f- h 5 b 30 

±^ < ixm^mm 5 commmmm< =5:1. i ^ 

mmmam'f'^mm.&Rm e commmr- ^ d 

140t-gctSS-ri.<J:3$iJ1Sf$iX, 140kHz<0 

^^^{cia«f9S«^^t^fi-f i:=5:s. ^m. mi.'m. 

ht^h. miBUPss 1 2 a t ffieisiia^tt 1 2 b 

¥m,^ti. mm^^ 1 2 a t ismsi^ft 1 2 b 

Mt . friery r-^ 1 y vxxnmwm 40 

4 0kHz*i^gl4, 

[00 1 5] mieryr-M t|5li)s|#ai 2tci;o-C^5!) 

^%<'m^tif:.^mwm4 0 kH zom^fi^«±, 
sfifi-^s s fc \^xmm$.mmm,3'^Kh'?tix 
I , jg^ic^^^iHis& 3 x-mi^mm s s {iiifi 

■tLOC0^^ja[Sjl4 0kHzf;g?^ii;cSgm$il. + 
O/giSit 1 0 0 k H z c7)Me*[aigjj^fi-^ I F i LT 

mij^ti. '^mmm 1 0 0 k h zoi^ig$ffltcistf$ 
ti?^>:|!riSfgiiiii]ff&4t'«r»[§*T.Tmiiiiffi-f DMt ixm 
t^tih.tMmm^Dmimiu^m^iAX'^^A 50 
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^icias^^si 5X'^mf-'?t Lxm^pth. 
[0016] mz^ ^^)xcn>usF <r)^mimmm 
mmmMm^mi -y^i 2 

c?rOFF-ri.i:, nUi^^^^tAl 3 aiiYLX^^ 

^tRfi^ s 1 liv s s U'^/ut ^1, . i«fif«i^^;g 
«i:a!R#a6{ifiiEigaii!catRfi-ts 1 wfiai/'^;!^ 

LT|tneia«T-:?D 1 6 Ot=t«oTSfJtaift-^VCSr 

/^7r-h'5b07y-F(3tt*&$tl. 
jj-- F 5 b li V D D rS) I. y - F t T y - F comfi 

O^jSStl 6 0 kH zc0^5*ft-§-LOi: LTtH^jS 

mmmmr-i^D i-e ommintm-ma 
^mmm^v c comffiSrTtf , # B^^^ft^^'f ^- 

F 5 b CO;^ y- F t ry- FcO«{2l|{i;'c# < ^ 0 . « 

< LT^gi5^%liIIIS8 5 co^jiigMI!c*^«< 
I. J: a ^Jffll-ri. . ^Jt^lfllft^L Oco^^^Ai^-^ 

mr-is^D 1 6 oc7)jij^j; D {.miftumimmm^- 

V C £7)||firS:±{f , fiie^^W*^^-^ ^- F 5 b V 
- F t r y - FcomeHti/jN? < =5: 0 , < 

jS^fim^5<:ia»iS:aiR¥S6om^T-:J'D 1 6 0 
i=-gcL^^t.& J: dSiJffl^it. 1 6 0 k H zO^^t 

^m3(^mmmmx^ vi-i 2c(iOFFt-$>.s*» 

Hiffei5]M^fil2b{iVDD»m> HP^ftl 

2 aco§*<ifc , mmry'ri- 1 ^ yxxn 
[0017] wiHryri- 1 X'^m^B. l 2 1 J; ^X^ 

mB^K^m^tLmmmme o k h zc7)mjsfi-f ti, 
Sfifi#s s t LTiriaiS«sej«ii]S83^A:/]$ix 
^ . mmmm s xmrnm^ s s iim^mm 
^Lomm\mLi6 0kHzX'Mm.^m^ix. * 
laiswt 1 0 0 k H z comsi<^mmmLm^ iPbix 
tii:fj^ti. 'pmmmL i o o k h zcomm^mizmm^ 
timmmmmTm^tixmmm^DMb txta 

:3-Ffi^TMlCfI^$iX. IS^'^i.n-Ffi-tTMJi 
B#?tiJ^^ai 5rB$^jT-:?i: LT^S^-ri.. 

[0018] x^xm^mmmcommiE^i^x'iimi 

|5lP#K 1 20Mi2|5lP§ft 1 2 a t BuieiSIiiSfi 1 2 
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[00 19] tt:m3ii.mii,zMLxmmma.tmm. 

S§2 2i:7yx-Mi:ig«t^SJ«*gl 3<Dya y^m 

x\ HuiEiBiPiHiss 2 2iiii^<7)i5iii^« 2 2 a. mm 
^mmmA2 2ht. mmmmx-i ^^-2 2c 
x-mf&^tix^^i. msmm^s.2 2 aiiryTtnz 
mmm^ti. tt:mm^s.2 2 1 t^mMmx^ y 
^2 2 c tiim^mm^tii-zmizxmtiryri- 1 c 
mmm^tix\^^. i-^j:hm3X'iimd.mm^m2 
2 biim^miiLVDD^zmm^ixii 'o . ^/vrffiaisiii^ 
« 2 2 b t ^jsia iMtRx ^ x ^ 2 2 c (/immj^mam 

izrjiy^ymn. i3aiir Lxmmm&y s s ^zmm 
^ixx^^h. mMmmmM.2 2himmmis.x'h^vD 
D tWitiMmmiRx^ -y ^ 2 2 c mzmm-ti 1 1 1 

'Fc^zn^mti^ibizx'o. mm^m^^ •yi-2 2c 

b r)Vy^ yffiSi 1 3 a t *>'jgjSS!C3M»?#^g 1 3 $rffi)S 
fCt^S. -r^^^-ipJ^^StRX-f ■/^22c3&iOFF 
co*t«tcS)^i:#{i;r;L-r'>yffifii:i 3 ^-k-^hXWm. 
IScStRft-^Sl{iVSS^'^;l.i:^-:.Tfc'9. t-tiS^ 

g(SS^x^ ■/^2 2 c*<oN wc^i, bmmryTi- 

1 fcjg&IScStl?:^^ -7^2 2 c 2r^LTIf^icSKf8^ 

iih2-:><Dmmmu<Mzmixm'?'m^m 

mm 6 0^tl?*^'fc ^ ^j:hti IXol^zthZbrn-t, 
m^<^m 1 <7)|5ll)ilIllS& 1 2 tlfiii7)ffifig$:(i/c1-. 
[0020] 



[^BHc^sdS] i:xt<7)Xoiz:^m<7)m'f^^mmm 

ON. OF F-tl.lJ:(::J:0)g&StSlRfi#S 
^H5fE!5liH^gt;fc(t-?.iISO|5lPS»tatKfflco|H|P 

10 CDB:\,^WimmiM^thZbti^X'^^. ttzTyri- 

<7)^ yy^ 9 yxcomij mizmfX'^hZbi^hTy 
Ti-coA^itimnx'^ h . tfzm.mm.m^m o 
mtb mi.mmm(r>m o ^i. ^ --^(r>WimmMmwm. 

[HiBiOjSm^tSiBH] 

[HI ] ^^^^(Dm^^mmmm^wm^-fyuy 
9mx'hh. 

20 mx'hh, 
1 ryr-^ 

2, 12 [SlillllllSS 

3 iS&gt^IlISg 

4 fSPEIK 

30 7 a. 12c, 22c J^g^UcStR;^^ -yf- 
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